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(54) SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To avoid damage, rupture, etc., of an 
electrode bump due to a later thermal stress even when a 
flip chip is connected to a mounting board having 
different thermal expansion coefficients by disposing a 
bonding pad on an insulating layer of a semiconductor 
device region and providing the bump thereon. 

CONSTITUTION: The semiconductor device comprises a 
semiconductor substrate 9\ a semiconductor element 
region 9a formed on its main surface, first bonding pads 
8 arranged on the outer periphery of the region 9a, and 
an insulating film 10 covering the surface of the region 
9a. Further, the device comprises second bonding pads 
11 formed inside from the pads 8 on the film 10, bump 
electrodes 13 provided on the surface of the pads 11, 
and wirings 12 connected at one ends to the pads 8 and 
at the other to the pads 11. The area of the pad 11 is 
formed larger than that of the pad 8. 
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fc, Slfi» 1 ©#>x>r KB 

Kfc, «waww±Tf» i©# >^ 

JB2©ff>5V>4™* fiiei£2©tf>7^ >^ 
KC-«WM*b*2©#>' i '< 

[#pj3©¥Mffl&lftW] 
[0 00 1] 

[«*±©*lffl#»l J:©fSEtt*»**» fc *^ w 
[0 00 2] 

[«*©ft«] JS*o©.fc7£, JNWttmttWMMb©- 
tB©*«*fls%Bi&ft* v> ** "J* 

****** kHfiffc* g«^©4^gfrStt©S&** 
«tftt*&*iT^*. z©*NW**B©*«**«*« 

[0 0 0 3] b*>bT> swa«iB«t»a©^ *© 
7 ^^-y-l«©l(|j«CJ:-3-C, Wl/'W <fc 

t» «tf K£S* i« k bfc J u - Kfflc^ffl-e ft 5 

ges^fflv^?,s-&ktfc®«b-ci/2 ~i/3 g«©£g®« 

[ 0 0 0 4 ] * LXs «B!*8fflaSIRfc*N"4 7 'J 9 7" 
f-^TTfflSli,- H14, H18*J:tFiai6C**i*WRiBW 
Cw-rri: <*t fcftTV^o H14*J:VH15tt7 'J 
f^T!^©*****^***©*, ltt*«WMS 
■ 2 ® v ->^—> a >R 3 if ?>SBJ bT^ tolas* 
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3' ^Bab-t^ftEE;*^^*^*®* 4' a 

05 B5S3JS?mfig 6 ©*ttliii±CJB«* tifc^ "J ^ * 
?•<&£. L*l/t, MB*#tt*S2fflSaBtt^>7* 

io MWftlMfctffrbnT^*. Hi6tt*rEC*!>*»8 
Stt 7 CM bt 2 « 7 'J v 7* * t fc 

kgcifiiifcWfflWC'Fbfcfc©"?* *«(*s«2' © 

■7W5S*l/C««Lfc****l'™ > *» o» ( 

■ 2©tttt (5t» «±> *N*tt*H«^*a 

fig*nTV>5» **, H17ttfMBiNW*S»2©#:'5 s 
20 >f v F 1 OB«ttli* 3 l £ iB«lCWf*)©'C**. 
[0 0 0 5] £©»©7'J fT^yTIM* 

(938) ©»*tt, *»»«« (*#tt««t) 2 WWI 
fflS1S7©««?i^St©tBBt e toT^-r5^* s ^ 

25 v^n«#**. «»fflas«7kcnc7'j 

30 S^ < !>7■5©^gi5icm*W^^^^^* I *D* ^^, 

K5ft^»©ffi»^<t * > y 5 ©«*i»itt sfe 

» v ^Sbfe*»fr^2i:^fflStE7iii:* J fiE1-^ 
35 H«*«B'e**1-4-t*K»?.htVN*. c©^Si 
3E«?«C i D , Hufa»5ft^»fflffia^SH1-S ^» 

»4*©-Ctttt^. »C» ^#^S2i:*Sffl*tR7 
fc©*MK»!HM! , *ft ^fflSf I 

««©^P^S* s *So ^©^ fekAttS^Jav* 
£@Sg1-53Ma(Chip On Wafer)* 5 ^* LV^k^A* 

45 #, «axs©flBt***««a= I ^ 1 ' ,tei; ® 1si ' eH " 

[0 0 0 6] 

50 7U v7f-v7**ft« (*«6ft«) Tf«*«> **K 



2 - 



t 

^anutreft^&^^w^tffts*©^ mm 

Cftlft (S?afHS^^tt^^CPM-19~Z4(1987), 

^3. b*»U BttfB©i-5tSffi^>^S«JBSt:« 
fSt*»#tt, v>*3«>*^>^-h©W^feBt*ft 

■&HU «S/i>7'5ftiMtetfSHSffl*tt7©»?«fii 
4' fc-S»«S*fc*»^ 2-fcSGWM 

fcfciftg©&3!£«tfiE US&^fcV^ ISgtfft S . 

[ o o o 7 ] mn*mmiW<Dy y * r& 

ftm. 2 ©Itff fc#^3S&t £^^H* s *£fflSt£ 

ztmmn&Tb l < tttwfta*bsv> t\^?sm 

fp^rtffta. Sfe> WB««^>^5ft, fcfc;ttiCu£ 
H$^j^©<fcvv&H£<frC>2:«i:U *©)3B£¥ffl 

tt©£V^fcJ^Tfl»S*SC4:fett*&*vC^S 

[0008] **M!tk ±B*flit#«!Lra!*nfc* 

©T\ **^B©«!g^fSli:«3i^iStA s M«:4^ 

mmm^-7V v??vmm mm bfc*6* _ 

^©&©&*hl/*£<k!5@i^>7*gBT-©ffiii, 

SSL, «SHx©*v^ftfi»'**t***fl*B 

©mfcfcifli:**. 
[0 0 09] 

[WMIW+S &»©*»] *«W©*»l*«Bau 

mE*»»iB«©±HC»«*ixft*» 
ft?Si?fifit£i:, lffle**#l**mWC»J&bT*** 
5R?««©^BCI0iJ$nfclS 1©* Vx-f yitrty 
Yt, iMBft 1 ©JKVx-f >Wv Kj8*«a**'J>* 
<fct)*a!ltt4R?««(®S«ai'S*fi8Ki:, ii5l3*&i 
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JBLtfc$l©#>7 ; -f V^s* Ft*tC&bT&l©#> 

f-oy^f^f* rtfflut ^K^tifc^ 2 ©* >5=-f 

>40W Fk, Ii!3tfS2©*>7^ yynv YWtXM 
Ite.tifc^VT'fflii^ h5§B8 l©#>r-f >40W K 
)5 C-ttWHUbll 2©#>7»-f FfcttHftWM* 

!3^2©#>t ; -<>^^^ K©®** 5 , S&l©*!"^ 
> y V* ©S* <fc 5 < 8S££ft-t v> 5 d i: ftft 

10 [0010] ±B©*filC*V>T, WULtCJBRSti 

>sv KRC#j6bTj3iU M 1 ©* V^-f !*# 

CJfJiS-EBSftS^ *©JKIft-EHttfefcAli«Bi 
15 $g^Jfc£*&?#©^N&EB#M£bi'>. *fe> - 
©»ftt©B«C*^Tx JWi«±©ft« (8*W3©fc 
gB) ftRfc&bfeff* («l5t»2©#V5 s '{ >JWv>© 
BBftihW*) i:bT*<;:i:*W*U>. 
[00 11] 

20 IfMM *»Mfc«6**»«BC*l<^tt, 0 1 US 

SSfllJSWft»BWC'ft1"^k<, 81ffl#>r4>4W 
v h* 8 tfEBStvfeU* i t) * flfll"^ frofJrS©** 
&fil^$9a#ffJ]£;*ftTV>?>^S(ffl©*S<iS 10b± 
StiBbt^2©#>X'f KH^EB*^ 
25 Cl*i?,ttfit3*6^Ji lObftimiBMaiMI lOaS^b 
Tx fck^.ii#SWCE^^feE^12-C^$ixTV> 

?^9a* 5 »fiE^^t^4^ffl±tES$nfc«t^S 
30 fKb-tv^fcft, ««ffl*«7ilt:>rt-*«IICM4-r 
(»»CI|-r*SB»B«l) tH&MZtitzfct* 
5. bfctf-^T, 9 t»t?S?aW9«:JMKi 

fe/J»*<ft*©-C, «U8ieiR7*J;tfiMW«B19© 
«UKffifg»fflffl38CiBH1-««ffi^>7'l3Cliat>5^ h 
35 V^*(B«*tU *^T^bL'^t»tl)«*tt©|Sl 

±*sse.ti4o b*»ti, c©»^-ei^ *«»se9ffl 

*gft£?9a1S«T-©#6SI&tt> SiilBM5 2ffl*>7 f -f >^ 
l«llffl±©affiA>7'13*^bT§gC^Sffl«tR 

40 [ 0 0 12] Ztz, Mi® 2©*>x-f si ; > "il 

a, tn*nB«#» ii©*>T-f >^»p8©a 

(US) RF©ttB-&to**SSCfiEb»ai:i:tiC, « 

45 «3iK©atB*iaDff*. 

[0 0 13] S583^2©*>7 ; 'f V^^-vKll 

ft, ^m±©^gPft^bT<&WtEBbfe«BKi: 
bft«^tt, *«fflatS7iiC7x-^y*>tlSHi- 
s^btfg, *©**-«9«ff (mfi^^>ri3©«tt 

50 SB) fc, W'fi'^FV^WDtiott, H^fflftS 
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7j3«kO c i|iilKfigH9M<OSfiifi4 j a*fc&5 (bfc# 
>7l3##<£b&^fc«>x ^Cgg-aDStJiiAtffl 

ffi^vnscSDbaciit&^T, &*£Si5©{li!gttfc*8 

[0 0 14] 

[£K0!l] telTH2~H12> fc<}:tf013£#£ibT#$t; 

[0 0 15] H2a*«n(i:IK«^NMt«B9io«ljA0) 

&¥iflfllc^lfetiCDT, 9' tt**«*tEs 9al±SiilB 
JNHt£K9' jse^3hfe#*ft*?ttifc 8 (*h5 
i3¥iStt»K9' i5a*#ft* : HM9a£^S*l&« 
^ffl^ffiOfZEg^tlfe^ IC/KVt^ >*7Vy K, 13fct 
ffllB*»»*?«W9alB±tEi»12*fl|ilfciaij%*nT 
l^WUi** bTaHCt&tt e>ftfcg 2 ©tf 

>^ v Kii®±tM bTEHSiifcSlsVor-t?* 

IsT^yVnv F8B:S6 2©;P>5*-r >4>7<y KllC-t 

JCffiii LTEg$nfcEi^l2i3j;-3TS^Wtfg^ bfc 
fltfiESfigbTOSo 

[0 0 16] &e;:0j:5&«iafta-r**0ttC9CD 

HiisiwHi/tiMH-rs. 

[ 0 0 1 7 ] 9at. W5©*»*««9a4«Bf«iBt}e» 
S*ifciMM«S«9' tffl*U Bu!3¥#*fS*i£9a©# 

^©ans-rass i x^tj yynv f sjfcise, 

->a>Jgl4±Cx fekitt^U-f 5 KffiBtt UH-3140 

(rtfi«, t^e>3-hu m*&%, w& 

W. DV-505 (AA«, JR1/K) CJ:«gUMH«tBb 

Tx HOTl*:^ >*VW K 8 SHIP •WIS* 
T*6» 400-CtTMftbtf 'J -f ^ FsHSBtt UR-3140M 

3) . 

[0018] fcC, ffffiSBftLfe* 1 ©ffi*IJI 10aS± 
C, ftfciHaMKSCioT Al/Til4±®W(cBc»- 
MbtW, -© Al/TiJi±{Ci.^>^P^ F 0 
FPE-800 G8B£, JfcfliSfbS!) £*t:>:3-Fbx 7* 

•j*-*, mmmzmis-c, mam i#> 

7* *Y >^V^ F8CJ8K*3xs/^>yi>s;;* F^*- 

* - > £ AM b U >«/IW/JWffl8d«»Tf 

SfcEDTA/NH,/ H, 0, T-TiJlSJi&i'y?- 
>;7bT2p*>x i>yf->^^;*F£fJ!8i-l&£bTE 
ttl2ftJBJ*f6 (14), 

[0019] ttBE»12fcJB«l,fc±fc, bu§3©» 1 © 
ttftl 10aft»JSjt-i-**«tHSDT, %2vmm 10b 



B38BE*ai2fc-tft*ft&il«l-afl2"e, 3fH©^;i/*-;u 

BU§3Ei^l2*ffM1-2.^k:ipbT, Al/TiJl©&9- 

j&ft, c© Ai/Tii©»iOTfc***->^MHLT»2 

05 <DWBJW-V\V *&mt* (H5) . 

[0 0 2 0] &^T\ WB«2©E»/^->12' JftA 
iS±t, BU§3©^ 1 ©ffii^S lOaSJBfiE-rs^Stcipb' 

t, ^3©nfe^« locsjear*. c©*3©«6^i 1 

OcjBrtCMifc-aTB:* Huf3^j|ii*^9al±{c:ffiS1-5 
10 ««T?s m2<Dfflfri*->lZ' ©'J>£<i:t>-gp#-e 

n-ensta-rsjKtc (m^©*!^^^ Fii&jas 

[0 0 2 1] mii3^2©^>7 i ^ F11BS* fe 

t;ti£ mum a mmzmtiitfitr%3<D®jm iocs 

15 »ttfc«, C©»U©IMMi 10c®±Kx Cu/Ti Jf 15£ 
^*St:ioT^@WfCfeS-Ji5fiEb-t*»?> mi) x 
WRl/^ FAZ4903 (ftB«, -s** bf*^>tt» 
£*ir->3-Fbx BW$50/nSaoi'^hJf« 

j^BEbTx coi/s?^vjii6cajvji*, sMMratik 

20 bTx miB3*2©*>7 ; 'f >^t.y Hll®{C*ffSt5Cu 
/Ti J|151H««, ftfc*.li60/z« D igSSdi$*5 (■ 
8) . 

[0 0 2 2] Cffli^tLt, i2*>f^>^9F 
UCEtt£?£PHCIfflft ( 100/iB D ) ADt/hSft-t 
25 &X'Ui/Z bjgl6^PBP (60^m D ) S*fc¥«fMMS 
9' fc, «vSIW*T"e«fflW25aB/l, iffi® (Jtfi 1.84) 
50g/l A>&«:««ttC:SaiU «Sa25-Ct:ia:SbTx 
Hui3Cu/Ti »l5SISffifc1-?.-*iSlWJS^ffi*g^it 

u mm®m 5 A/dm' tod bT«*a»ciii*Lft*«& 
30 sisp$35^b ga^v^-ra (^•jt , ^^;ujb©jk 

BE) . 

[0 0 23] *©«x / Sn 40g/l,$B 1 Sn 

35g/l,Pb 44g/l, ffl&t^m. 40g/l, 25g/l, = 

*7 3.0g/l fr6as»«fc#ilT, hu!3 Cu/TiJ§15S 
35 Hfiii:-r5-*40%Sn«rR|fiSi:bx 5 A/dm' 

TOObT^^AHC^b**^, Pb/Sn=40/60 ©^ 
(*BB) &JPS35/zm SflEC3Mt/9*bT««/t>r 
13£ffM1-5 (H9) . 

[00 24] ±|3t:«tt3^2©^>5 : 'f >^^>> K (fB 
40 «) llffl±t« Pb/Sn JReD«»t>ri3tJKfllL3fc«, 
d ©¥$#;»£ 9' iSST-bh^T-ift^KiabTl/^ 
h»16Sl^ibT*P> (H10) x mil3Pb/Sn ^©Sfii^ 
>7-13^v^^i:bTx mSTV^-^A/Si®/! 
^^-^*6«S«^««SfflV>, 5fe-fBul3Ti/Cu JS15 
45 tJJfflCulSxy^vyRfc^&x EDTA/T^^-T/ji® 

ma<0iNW*8B9*#*ii:4J"eS* (0 

11) . 

[0025] mmm%mwL(D*mfo%km. 9 ^x 

50 (H]SS2t£, fetx.«7';U^^Sffi7S{C7x-^^->> 



- 4 - 



t 

©HWUBfctt^**. fck*tf 280'CC : WllD»**i 
T^*7;V^S«t7iiC*fbT, «WS19*7* 

7 a©**** 6 hzm&m. 9 ©««« > ^« 

Bay-yfciggflEOBJ*, fek*fcE 280*CC«tj#$n 

[ 0 0 2 6 ] ^SWfc»6*»»«W>«©** 

[0 0 2 7] H13& «BWfc« ft^MMKIBftWW 

2©#>x^ Ml (89 «K taS©E«-fflH3 

#ftfci:&**Wm±©#i» (3-^— ») ®'J>£<k 
t,-SfC, «2©#>5 i 'f h*ll£EB-»$b 

Bttc0^bfc**tt&B9©t§-&i:H8'£fc*» bfe 

tfo-C, *©KB*«Bl/fctt8*«C»oT«BC«t 

JEfibfaS. 

[0 0 2 8] c©J:5p»2©#>5 s 'f Ml 
ft, fl£&±ffl£$£l^bT4&?tt£EBbfd?fJ&fc 
b fc»£tt, * 6 C *© <t 5 ft* fffcfftfl • 8&S#iS«> 

218 • ffiRb&M, ^©*S • tttH* ««>i>713© 

g^7 9 hc^&s* 5 **^* <i> 

[0 0 2 9] fcil^lix f?«3I&SC#Si© 2{gfi< fc5 
6.0~6.5 xlOVC©^^^^*^7 (7.5 x7.5cm 
) BC, -MS2©#>7*-f >^/<>yHl©EB£EI2 

*AtfH13 (&WI2) , SfeCttKOfc 

»iai7 tia^bfe«i(S©*j»#sfi9, 2 

(7.0 x7.0cm) -Si©mE3Rfffttt3.S xlO'/°C- 

*>H» {-55°C(30 min)~25*C( 5 min) 
~ 150'C(30 nin)~25'C( 5 min)} •CflSSHxftfKBUfc 
tZZ, ccftHttKHlOM®*©*****!** J** 
0i]©t§£* s 53/lOO T-feofcffltMbt, ^SSPfll, 2 
©i&Sv 0/100 S5Be«tl«ft60 
00!frofc«©*ft*»£HU Jt«t0J©t§£* s 100/10 
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o ■efcofcocfli/c, *ss^J i ©t§£78/ioo , mm 
m 2 ©®£ o/ioo -e » t» , 7 y y ^ » 
(KM) ffl©^*»ssttt^T, •m. («n) »c» 

1-4HM6*CiBHbfciffliav^««Wfc©«&fttete 

Bfct, Sgg|II»8B©«J(S£ffl^fc*^ #ffi££hfe* 

mm&%m<DiB®&te trc** < *4t s c i: c& *. 

[0 0 3 0] *$8WI±±83£(K0!lfclH£«*ii** 

©T-fc<u ^©jBBftj&Bibftv^ircv^v^©*^ 

10 *»HllB-e*6. Wt>ri3©««ttPh/Sn 

JJWC, Bui3Pb/Sn CIn,Sb,Bi,Zn,Ag&iffti5li)Dbfefc 
©, fc5VMiIn,Sb,Bi,Zn,Ag«:^ft±fi£^i:bfe^» 
©&fflT-ifc^Tfc<fcV>. £tz, tV)7*#n'm&&.t& 

m<om&, mmz, *©**■)■©»**«* 

$ns*©T?ftv^. 

[00 3 1] 

[«W©S&S] #36WC»a*#tt£Bfci^ , ttt, * 

20 i ©tf^-f yynv vftmwztitzffl&i. *) 

T\ A^ifl©^$ft5£?^#^3*iT^58t«H 
±©IBIMI±C, St±JbT^2ffl*>^>^'yh-*s 
EBSn, cn^ttSiiiBSfi^l^iVlF^^Sft^b 

[0 0 3 2] bipfe, C©^fi£T-tt, *#«^B©*« 
35 tt:^?««T-©l6»l±, fii2^2ffl#>7 : 'f >^^yb' 
S±©«38^> 7ft^ bT§SCl^ffl»Sfli^SC»* 
nsckt&S. flWBJB2©*>^>^»l' 

tt, ^h-ensft* 5 , ^ i©*>x4 h-©ffltt 

g) ^©ffig^rb-a-ft^tfSUfSki:*)^ 
scat* Stiff 5. 

[0 0 3 3] ^CtC> BuiB^2©*>x-f Y 
^ *f^±©^ft^b-ClS?tttEBbfc«lfi£J: 
45 bfeti£(i> ^ffl»SSC7x-^^>-C^g-« 

H/^#*tlHlti*) ^^©^SB^fi^T-Aq* 
50 atb3ftV>fc». ^*»K:liH-««CJ©*4 j affi^>7 , K 
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I 

[HB©«#41MJ] 

[01] **i!BC«5*«W«l«*awa6«BtK« 

• 8B»L/fe*Jfi©lf»S^tlBrHBI. 

[02] **?8Ji:«S*»(*KBO#Ja«*^t¥H 

So 

[03] ^B^tc^^^^ftSfi^Si^J^SS^^ 

0o 

[04] *»ih k:« s *aw^K©s jiffiic^MMiac: 

[05] *^0^^^S*^f*^g^^J©^ffi«^ 

[06] #«Ktff5*»f*«Ko«iii«©m««t 

T 1/ 3> * h 9 tRIt fcttJitSBCW t^t-BfHH. 
[07] *^0^lC^S*^tt:^cDSiig^<Z)^ffi^1i^ 
*5^TS8"2 ©#>x >f > 9* v F«*B©^ U 7* 4^ 

[08] *^C^5*«tt:^a)g[l^J©*SK^^ 

[09] *^tc^2,^tt:^acD^ig^co*Sfi^«^ 
[01] 
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[010] **wc«s*awwi©«a«©w» 
[011] #*wttRa**tt*a©suiwi©s«aBW 

LfcttB&WSWfcm+RBH. 
[012] *%B^^^^^«ai*Hgffl*ffi®^ 
10 .S-»l»Ufcf6©«KS©8SB6*tBrHia. 

[013] #*W^«**»W«B©ft©«**i**t 

¥@0o 

[014] «»©*»»«B©*SW*«Bfc«1"** 
15 [015] t»©*W*«l©*«fflafiKBfc«t *ft 

mm • »»«KBftsi-BfBia. 

[016] «»©*»««K«c3t«fflaii«Bt«iS • s 
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